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Abstract: Phosphate conversion coating was prepared on the surface of AZ91D magnesium alloy by
galvanostatic method. The electrochemical phosphating process of magnesium alloy in zinc-manganese
phosphating solution was studied by chronopotentiometry method. Changes of the composition and mor-
phology of the electrochemical phosphating films at different growth stages were analyzed by X-ray dif-
fraction (XRD) , scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS).
The results show that in the initial stage of electrochemical phosphating, the a-Mg phase first dissolves
under the action of chemistry and electrochemistry, and an incomplete coating appears at the dissolu-
tion site. The composition of the film is Mg, (PO, ),, granular crystals appear in the f-Al,,Mg,, phase re-
gion. The crystal compositions are Zn,(PO,), (H,0),, Mn,(PO,),-7H,0 and a small amount of Mg,
(PO,),. With the progress of phosphating, the film thickness of the a-Mg phase region is thickened,
and the crystals in the f-Al,Mg,, phase region are gradually grown up to form a flower-like spherical
crystal cluster. After phosphating for 60 s, the growth of the film is mainly flower like spherical crystal
cluster in the region of f-Al,,Mg,, phase, forming a phosphating film consisting of Zn,(PO,),* (H,0),,
Mn,(PO,),-7H,0 and Mg,(PO,),.
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Fig.1 E-t curve of electrochemical phosphating film for-

mation process
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Fig.3 XRD spectra of electrochemical phosphating film

at different time
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Fig.4 SEM diagram of different phosphating time
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Tab.1 EDS data of phosphating film with different phos-
phating time
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